4-tert-octylphenol (OP) is environmental pollutants that have been shown widespread impact estrogenic and toxic to the cells of mammals in culture. The effects of OP on the reproductive system of adult male vertebrates especially humans are virtually unknown. Thus, in the present investigation, pregnant females of albino rats were orally treated during pregnancy and until 21 days after birth (the period of lactation) with octylphenol (OP) at doses 0 (vehicle: corn oil), 40 mg/kg and 120 mg/kg on the epididymis of male rats at puberty (12 weeks of age). The present result showed that there is non-significant in the number; the size of newborn rats and there increased in mortality rate of newborn rats of the pregnant female treatment with dose low-and high-octylphenol compared to the control group. there is increased in the average body weight and percentage of gain in body weight of male rats from mothers of small treatment (G2, G3) and the control group (G1) for 12 weeks of age. Also, histological results showed that the adrenal gland in the group which was given high dose of octylphenol (G3) show that Severe histological changes in the cortex. When examining medulla and found large areas of necrosis and cell degradation, necrosis and cell death sharply.
INTRODUCTION
An environmental pollutant, 4-tert-octylphenol (OP) [p- (1,1,3,3-tetramethylbutyl) -phenol], an endocrine-disrupting chemical, is an alkylphenolic compound derived as one of the major biodegradation products of nonionic surfactants, alkylphenol polyethoxylates (APEOs). These APEOs are released to the environment from the use of many chemicals such as detergents, paints, plastics, herbicides, and pesticides, and have become a major component in wastewater systems [1, 2] . Because of large quantities of alkylphenols are manufactured every year to provide substrate for the production of APEOs, they continue to contaminate the environment along with their respective alkylphenols. OP shows marked similarities to that of natural estrogens [2, 3] and has been known to have a higher estrogenic potency compared with other alkylphenols of the same class of chemicals [4] .
Chemicals in the environment exhibiting hormone-like activities have gained considerable attention during recent years, because of their ability to disrupt processes governed by hormones. The reproductive system seems to be especially vulnerable and, in connection with abnormally high exposures of such hormone disruptors, reproductive processes in animals, e.g. alligators, may be affected [5] . Moreover, hormone disruptors in the environment may also affect the reproductive system in humans [6] .
The infertility is a sad reality, male reproductive health have changed to the worse during the last forty year as has been reported from different countries, the global decline in sperm characteristics which represents a decline in the number of sperm and volume in men [7] [8] [9] [10] [11] [12] . And where it is known that the natural functions of all organs of the body regulated by hormones secreted by the endocrine system, the disturbances simple functions and especially during the critical stages of the life cycle such as configuration development and pregnancy gestation and lactation will lead to severe damage and longterm effects on those organs in animals land and rights [9, 12, 13] .
Therefore the current study aimed to study the effect of 4-tert-octylphenol on the pregnant female rats during pregnancy and lactation. The study included record changes and behavioral and morphological change in body weight of newborn rats of the pregnant female treatment with 4-tert-octylphenol and study the histological changes in adrenal glands of these newborn rats.
MATERIALS AND METHODS

Experimental Animals
The experimental animals used in this study were adult male (age two months) and female (Pregnant females). Swiss albino rats, (90 -100 g) which were obtained from the animal house at King Fahd Medical Research Centre of King Abdul Aziz University in Jeddah. They were supplied with food and water ad libitum under standard conditions of light, humidity and temperature (22˚C -25˚C).
Chemicals
4-tert-octylphenol (OP) is one of the environmental pollutants. The previous studies, which indicated that 4-tertoctylphenol has impact estrogenic action and anti-androgen, causing an adverse impact on the reproductive system of living organisms [14, 4, 15] . 
Chemical Name and Formula
Dosing and Treatment
On the basis of previous studies were selected doses of 4-tert-octylphenol (OP) for the treatment of rats in the current study are low dose (40 mg/kg of body weight) and high dose (120 mg/kg of body weight). In the current study, doses of OP were given to rats by oral gavages using Stomach tubes and calculate the dose for each rat according to the weight on treatment and to the specified period of the experiment. The treatment was daily. Corn oil has been used as a solvent for OP, where is the solvent record standard vehicle in toxicity studies at the administration of oral [16] . Heating the solution has been the record for the completion of the thawing process by mitigating the concentration required.
Experiments Design
30 of the Pregnant female rats which was divided into three groups, each consisting of ten rats as follows: The first group as control (G1) was given the solvent to the extent the user with doses in the treatment groups with the same size according to body weight to rats and at the same time (morning). Second group (G2) treated with low dose of OP of 40 mg/kg of body weight. The third group (G3) that was treated in a high dose of OP of 120 mg/kg of body weight.
Histological Study
The adrenal gland of rat from each animal from treated and control have been cut into small parts and immersed in 10% buffered formalin solution and Each part of adrenal gland tissues were kept in separate numbered small glass bottles and they were then embedded in paraffin, and sectioned. Four sections (5 microns in thickness) were taken from each adrenal gland tissues from the control and treatment, each section being at a distance of at least 500 u from the proceeding one sections were stained with haematoxylin and eosin [17] .
RESULT
The Impact of Treatment of Maternal Rats during Pregnancy and Lactation with Octylphenol (OP) on the Epididymis of Male Rats at Puberty
Viability
The results obtained from Table 1 showed that there is non-significant in the number and the size of newborn rats of the pregnant female treatment with dose low-and high-4-tert-octylphenol compared to the control group and did not observe any superficial changes or behaveioral on newborns male rats during the period of infancy through adulthood.
Mortality
The present result present in Table 2 showed that there significantly (P > 0.05) increased in mortality rate of newborn rats of the pregnant female treatment with dose low-and high 4-tert-octylphenol (during the period of lactation). This increased is 17.3% and 24.7%, respectively compared with control (7.3%).
Change in Body Weight
The data in Table 3 show that the average body weight and percentage of gain in body weight of male rats from mothers of small treatment (G2, G3) and the control group (G1) for 12 weeks of age In respect to the weight of newborn rats (PND 1 ). There is significant increase in Average body weight of male newborn rats with control group (G1) gradually during the experiment and up after weaning (PND22) to 21.9 ± 0.6 g and 90.7 ± 11.2 g at the end of the experiment (12 weeks) and the rate of acquisition in weight 106.9% after weaning and 757% by the end of the probationary period for the weight of newborn rats (10.6 ± 0.9 g). In the group (G2) treatment with low dose. There is OPEN ACCESS increase in Average body weight of newborn rats and rate of acquisition in weight at weaning 113.3% and in rats age 12 weeks, 663.9% for weight at the beginning of the experiment (9.8 ± 0.9 g). And the lack of significant (P < 0.05) compared to the control group. In the group (G3) treatment with high-dose, there is increase in the average body weight of newborn rats 8.5 ± 1.6 g and rate of acquisition in weight is 127.6 % after weaning and 820.4% and 820.4% in adult male rats after 12 weeks in respect to the weight of rat neonatal and increased significantly (P < 0.05) compared with the control group.
Histopothological, Changes in the Adrenal Gland
The adrenal glands (also known as suprarenal glands) are endocrine glands that sit on top of the kidneys (plate 1); they are surrounded by an adipose capsule and renal fascia. Adrenal gland consists of two parts different in form, function and embryonic origin ate Cortex and medulla, both of which produce hormones. The cortex mainly produces cortisol, aldosterone, and androgens, while the medulla chiefly produces epinephrine and norepinephrine. The adrenal cortex comprises three zones, or layers. Zona glomerulosa (the outermost layer), Zona fasciculata (situated between the glomerulosa and reticularis) and Zona reticularis (the inner most cortical layer) Figures 1 & 2 .
The adrenal medulla is the core of the adrenal gland, and is surrounded by the adrenal cortex. There are two types of cells. The chromaffin cells of the medulla, named for their characteristic brown staining with chromic acid salts, are the body's main source of the circulating catecholamines adrenaline (epinephrine) and noradrenaline (norepinephrine). Neurons: a multi-polar nerve cells have the same installation of regular neurons (Figure 3) .
The present results showed that histologically, picture of the sector in the adrenal gland of newborn rats of the pregnant female treatment with dose low of octyl phenol (G 2 ) shows that changes in the regions of cortex (Figure 4) and medulla ( Figure 5 ) and was the emergence of areas of decomposition cytoplasmic in cells of the cortex and atrophy of the nuclei, as well as the presence of areas of hemorrhage in the tissue interface and also included these changes pulp area where the bleeding obvious.
The present histological result showed that picture of Table 3 . Body weigh (rang and mean ± SD) in gram and percent gain in body weight for adult male rats after prental exposure to 4-tert octylephenol and that of control. 
DISCUSSION
The present results showed that there is non-significant in the number and the size of newborn rats of the pregnant female treatment with dose low-and high-4-tertoctyl phenol compared to the control group and did not observe any superficial changes or behavioral on newborns male rats during the period of infancy through adulthood. The present results showed that there signifycantly increased in mortality rate of newborn rats of the pregnant female treatment with dose low-and high4-tertoctyl phenol (during the period of lactation). the observed changes may be early events in the newborn rat that leads to 4-tert-octylphenol (OP) is a prevalent environmental pollutant that effect on the reproductive system seems to be especially vulnerable and, in connection with abnormally high exposures of such hormone disruptors, reproductive processes in animals [1] . Chandana et al., [18] suggest that the exposure of female neonates to OP can interfere with the display of sexual receptive behavior in adulthood. Based on the present SDN-POA data and previous reports, it may be possible to conclude that the OP administered into neonatal female rats might have adversely affected the specific brain regions that are implicated in the regulation of the cyclic release of pituitary gonadotropins and PRL, and the display of sexual behavior. OP is capable of interfering with sexual differentiation of the brain, which normally occurs within the first 2 week of life in rats [19] .
The obtained results showed that there is increased in the average body weight and percentage of gain in body weight of male rats from mothers of small treatment (G2, G3) and the control group (G1) for 12 weeks of age. this finding is supporting by Yoshida et al. [20] reported that female adult rats exposed to high doses of OP showed a significant suppression of body weight. Whereas Howedshell et al. [21] who found that exposure to an EDC increased postnatal body weight and advanced puberty in female mice. There are varying reports on the effects of endocrine disrupting compounds on body weight. Laws et al. [22] reported that none of the environmental estrogens examined had any significant effects on body weight in rats exposed as adults or during neonatal life. Therefore, from these results we can suggest that OP may be exerting an anabolic estrogenic effect promoting growth in sheep.
It was concluded that the histological results showed that the adrenal gland of newborn rats of the pregnant female treatment with dose low of 4-tert-octyl phenol (G 2 ) shows that changes in the regions of cortex and medulla and was the emergence of areas of decomposition cytoplasm in cells of the cortex and atrophy of the nuclei, as well as the presence of areas of hemorrhage in the tissue interface and also included these changes pulp area where the bleeding obvious. Also, histological results showed that the adrenal gland in the group which was given high dose of 4-tert-octyl phenol (G 2 ) show that Severe histological changes in the cortex. When examining medulla and found large areas of necrosis and cell degradation, necrosis and cell death sharply. The observed harmful effect of 4-OPL on tissue of adrenal gland may be the result of interference with the hormone production by the developing testis. 4-tert-octylphenol (endocrine-active compound) interferes with the growth and steroid hormone synthesis of infant rat testis. It has a high affinity to estrogen receptors, causes a variety of reproductive tract anomalies, and alters androgen status by modifying biosynthesis of sex steroids [23] . OP has been shown to interfere with the development of reproductive system [24] . OP binds to estrogen receptors, but compared to DES, the binding affinity is 5000-to 10,000-fold weaker [25] . In developing rat testis, OP may cause a prolonged suppression of testosterone synthesis [26] . New findings reveal that the mode of action of 4-OPL and other endocrine disruptors in complex and not solely confined to its binding to ER, as shown in mouse Leydig tumor cells cultured with biphenyl A, an anti-androgen, 4-OPL inhibited human chorionic gonadotrophin, stimulated cAMP production, revealing a different mode of action [27] . Actually, one study suggested that OP is directly toxic to spermatogonia and Sertoli cells in culture, exerting its effects through a calcium-independent apoptotic pathway [28] . In male rats, oral ingestion of high concentrations of OP can lead to an increased accumulation of the chemical in various tissues [4] , suggesting that these alkylphenolic compounds are capable of bioaccumulation in mammalian cells, and thus, they contribute substantially to the environmental estrogen pool. Sharpe et al. [29] suggesting that also the proliferation of germ cells in the pre-spermatogenic wave is dependent on a certain concentration of testosterone. 4-OPL might interfere with the production of testosterone, and thereby indirectly reduce the proliferation rate of pre-spermatogonia. The effect of OP on reproductive system in the present study might be explained by similar mechanisms. But further investigation is needed to elucidate this. Nevertheless, a significant and harmful effect of OP on adrenal gland tissue compared to the control was clear. However, OP may exert harmful effect in reproductive system, which later on in life may result in reduced fertility. This emphasizes the need for studies on human tissue in order to obtain reliable result in connection with human exposure.
